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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a glass for substrates and glass substrate each with high 
weatherability even without being subjected to additional treatments including chemically reinforcing 
treatment. 

SOLUTION: This glass for substrates is composed of 40-59 wt.% Si02, 5-20 wt.% AI203, 0-8 wt.% 
B203, 0-10 wt.% MgO. 0-12 wt.% CaO, 2-20 wt.% SrO, 0-2 wt.% BaO, 0-10 wt.% Na20, 0-12 wt.% K20, 
0-10 wt.% Ti02. and 0-5 wt.% Zr02; wherein MgO+0aO+SrO+BaO>15 wt.%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By mass-percentage display, substantially Si02 40 - 59%, aluminum 203 5 - 20%, B-2 03 0 - 
8%, MgO 0 - 10%, CaO 0-12%, SrO 2 - 20%, BaO 0 - 2%, Na20 0-10% and K20 0 - 12%, and Ti02 0 - 
10%, and Zr02 0 - 5% ~ since — and glass for substrates which is MgO+CaO+SrO+BaO>=1 5%. 
[Claim 2] Glass for substrates according to claim 1 which Li20 or ZnO is contained and is Li2 
0+ZnO<=2%. 

[Claim 3] Glass for substrates according to claim 2 which is BaO+U2 0+Na2 0+K20<=14%. 
[Claim 4] Glass for substrates according to claim 1, 2. or 3 which is 2>=1 1% of aluminum203+TiO(s). 
[Claim 5] Glass for substrates according to claim 1. 2, 3, or 4 whose mean coefficient of linear expansion 
in 50-350 degrees C is more than 70x10-7/degree C. 

[Claim 6] Glass for substrates according to claim 1 to 5 whose glass transition point is 600 degrees C or 
more. 

[Claim 7] The glass substrate whose magnitude which exists in this glass substrate front face held in 
the steam ambient atmosphere of 120 degrees C and two atmospheric pressures for 20 hours it is the 
glass substrate which consists of glass for substrates according to claim 1 to 6, and the number of 
affixes 10 micrometers or more is two or less [ per piece/cm ] and whose number of 1 -micrometer or 
more less than 10-micrometer affixes magnitude is two or less [ 1.05 //cm ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the glass for substrates and the glass substrate which 
are used for the substrate of flat displays, such as a substrate of information record media, such as a 
magnetic disk and an optical disk, and PDP (plasma display panel), FED (field emission display), etc. 
[0002] 

[Description of the Prior Art] Soda lime silica glass is widely used as glass for substrates used for an 

information record-medium substrate, a flat display-panel substrate, etc. 

[0003] 

[Problem(s) to be Solved by the Invention] However, the substrate which consists of soda lime silica 
glass had a possibility that the shape of table planarity might change with the so-called white YAKE 
phenomena remarkably during the inventory. In the case of a magnetic-disk substrate, film, such as 
substrate film formed on said substrate, a magnetic film, and a protective coat, especially becomes easy 
to peel. 

[0004] As for soda lime silica glass, a white YAKE phenomenon stops being able to happen easily due to 
chemical-strengthening processing. However, there is a problem of ** in chemical-strengthening 
processing that dirt tends to adhere to the substrate front face after chemical-strengthening processing 
which a process increases. This invention is excellent in weatherability, even if it does not perform 
attached processing, such as chemical-strengthening processing, and it aims at offer of the glass for 
substrates with which a white YAKE phenomenon cannot happen easily. 
[0005] 

[Means for Solving the Problem] Substantially this invention by mass-percentage display Si02 40 - 59%. 
aluminum 203 5 - 20%, B-2 03 0 - 8%, MgO 0-10%, CaO 0-12%, SrO 2 - 20%, BaO 0 - 2%. Na20 0- 
10% and K20 0 - 12%, and Ti02 0 - 10%, and Zr02 0 - 5% ~ since ~ and the glass for substrates which 
is Mg0+Ca0+Sr0+Ba0>=15% is offered. Moreover, it is the glass substrate which consists of said glass 
for substrates, and the magnitude which exists in this glass substrate front face held in the steam 
ambient atmosphere of 120 degrees C and two atmospheric pressures for 20 hours is two or less [ per 
piece/cm ], and the number of affixes 10 micrometers or more offers [ magnitude ] the glass substrate 
whose number of 1 -micrometer or more less than 10-micrometer affixes is two or less [105 //cm ]. 
[0006] 

[Embodiment of the Invention] The glass for substrates of this invention is used for the substrate of flat 
displays, such as a substrate of information record media, such as a magnetic disk and an optical disk, 
and PDP. FED, etc. As for the mean coefficient of linear expansion in 50-350 degrees C of the glass for 
substrates of this invention, it is desirable comparable as soda lime silica glass or that it is more than it 
(i.e., more than 70x10-7/degree C). It is more than 75x10-7/degree C more preferably. Hereafter, the 
mean coefficient of linear expansion in 50-350 degrees C is called coefficient of thermal expansion. 
[0007] The reason nil why the above-mentioned coefficient of thermal expansion is desirable is that ** 
is called for from the information record-medium substrate the near coefficient of thermal expansion 
and more than the coefficient of thermal expansion of the soda lime silica glass currently used 
conventionally at least with the coefficient of thermal expansion (typically 100x10- 7/degree C more 
than) of the metal of a hub attached in a substrate. It is for carrying out that the coefficient of thermal 
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expansion of the conventional inorganic material powder, such as a glass frit currently conventionally 
used for the seal etc.. has consistency in the coefficient of thermal expansion of a soda lime silica glass 
substrate to a flat display-panel substrate, and it is easy to make consistency have with the coefficient 
of thermal expansion of said conventional inorganic material powder. 

[0008] As for the glass transition point of the glass for substrates of this invention, it is desirable that it 
is 600 degrees C or more. 610 degrees C or more are 620 degrees C or more most preferably. The 
reason nil why the above-mentioned glass transition point is desirable is that buildup of recording 
density becomes easy to the substrate for information record media. That is, it is effective to make the 
coercive force of the magnetic layer which is a magnetic-recording layer increase, and it is necessary to 
perform heat treatment to which it is carried out on the occasion of magnetic layer formation for that 
purpose at higher temperature for recording density buildup. There is a possibility that the glass 
transition point of the glass used for the substrate for information record media cannot perform said 
heat treatment at desired temperature in less than 600 degrees C. 

[0009] Moreover, it is because it is easy to control a dimensional change called the deformation or 
contraction produced in a glass substrate by heat treatment at the time of display manufacture to a 
flat-panel display substrate. That is, although the alignment of a front substrate and a tooth-back 
substrate will become difficult if a dimension changes remarkably, in recent years, the allowed value of a 
dimensional change is becoming still severer by highly minute-ization of a display. A dimensional change 
becomes large by deformation or contraction etc. which the glass transition point of the glass used for a 
flat-panel display substrate produces in a glass substrate by said heat treatment at less than 600 
degrees C, and there is a possibility that it may become impossible to fill said allowed value. As for the 
glass for substrates of this invention, it is desirable that float shaping can be carried out. 
[0010] Substantially the glass for substrates of this invention by mass-percentage display Si02 40 - 
59%. aluminum 203 5 - 20%, B-2 03 0 - 8%, MgO 0-10%. CaO 0-12%, SrO 2-15%. BaO 0 - 2%, and 
Na20 0 - 10%, and K20 0- 12%, Ti02 0-10%, and Zr02 0-5% — since — and it is desirable that it is 
MgO+CaO+SrO+BaO>=1 5%. 

[001 1] Next, a mass-percentage display explains the presentation of the glass for substrates of this 
invention below. Si02 is an indispensable component which forms the frame of glass. At less than 40%, 
glass becomes instability. Moreover, there is a possibility that chemical durability, especially acid 
resistance may fall. It is 50% or more most preferably 49% or more especially preferably 45% or more 
more preferably 41% or more. In **, a coefficient of thermal expansion becomes small too much 59%. It is 
58.5% or less preferably. 

[0012] aluminum 203 has the effectiveness which makes weatherability of glass high, and is an 
indispensable component. Moreover, it also has the effectiveness which makes a glass transition point 
high. At less than 5%, said effectiveness is small. It is 6% or more preferably. By **, the viscosity of 
melting glass becomes high too much 20%, and shaping, especially float shaping become difficult. 
Moreover, liquid phase temperature also becomes high too much. It is 15% or less especially preferably 
1 7% or less more preferably 1 9% or less. 

[0013] Although B-2 03 is not an indispensable component, it has the effectiveness which makes 
weatherability of glass high, and may contain it to 8%. There is a possibility that a coefficient of thermal 
expansion may become small too much by ** 8%. It is 7% or less preferably. When it contains B-2 03, 
containing 1% or more is desirable. 

[0014] Although MgO is not an indispensable component, it reduces the viscosity of melting glass, has 
the effectiveness which make glass easy to fuse, and may contain it to 10%. There is a possibility that 
glass may become instability by ** 10%. It is 9% or less preferably. When it contains MgO, containing 1% 
or more is desirable. 

[0015] Although CaO is not an indispensable component, it reduces the viscosity of melting glass, has 
the effectiveness which make glass easy to fuse, and may contain it to 12%. There is a possibility that 
glass may become instability by 12%. It is 11% or less preferably. When it contains CaO, containing 1% 
or more is desirable. In addition, when weatherability wants to improve more, or when liquid phase 
temperature wants to fall more, it is desirable not to contain CaO substantially. 

[0016] SrO enlarges a coefficient of thermal expansion, and reduces the viscosity of melting glass, has 
the effectiveness which make glass easy to fuse, and is indispensable. At less than 2%, said 
effectiveness is small. It is 10% or more most preferably 9% or more especially preferably 6% or more 
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more preferably 3% or more. By **. glass becomes instability 20%. It is 14% or less most preferably 14.5% 
or less especially preferably 15% or less more preferably 17% or less. 

[0017] Although BaO is not an indispensable component, it enlarges a coefficient of thermal expansion, 
and reduces the viscosity of melting glass, has the effectiveness which make glass easy to fuse, and 
may contain it to 2%. There is a possibility of reducing the weatherability of glass by ** 2%. It is 1.8% or 
less preferably. When it contains BaO, containing 0,2% or more is desirable. In addition, when 
weatherability wants to improve more, it is desirable not to contain BaO substantially. 
[0018] The total amount of MgO, CaO, SrO, and BaO is 15% or more. At less than 15%, the viscosity of 
melting glass becomes large too much, and melting of glass becomes difficult, or a coefficient of thermal 
expansion becomes small too much. It is 1 5.2% or more preferably. 

[0019] Although Na20 is not an indispensable component, it enlarges a coefficient of thermal expansion, 
and reduces the viscosity of melting glass, has the effectiveness which make glass easy to fuse, and 
may contain it to 10%. There is a possibility of reducing the weatherability of glass by ** 10%. It is 8% or 
less preferably. When it contains Na20, containing 2% or more is desirable. 

[0020] Although K20 is not an indispensable component, it enlarges a coefficient of thermal expansion, 
and reduces the viscosity of melting glass, has the effectiveness which make glass easy to fuse, and 
may contain it to 12%. There is a possibility of reducing the weatherability of glass by ** 12%. It is less 
than 3.5% most preferably 6% or less especially preferably 8% or less more preferably 10% or less. When it 
contains K20, containing 2% or more is desirable. 

[0021] As for the total amount of BaO. Na20, and K20, it is desirable that it is 14% or less. There is a 
possibility that weatherability may fall by 14%. It is 12% or less especially preferably 13% or less more 
preferably. 

[0022] Although Ti02 is not an indispensable component, it has the effectiveness which enlarges a 
coefficient of thermal expansion, and makes weatherability of glass high, or makes a glass transition 
point high, and may contain it to 10%. There is a possibility that glass may become instability by 10%. 
It is 9% or less preferably. When it contains Ti02. containing 1% or more is desirable, and containing 2% 
or more is more desirable. In addition, when you want to control phase splitting or coloring more, or 
when liquid phase temperature wants to fall more, it is desirable not to contain Ti02 substantially. 
[0023] As for aluminum 203 and the total amount of Ti02, it is desirable that it is 1 1% or more. There is 
a possibility that weatherability may fall, at less than 1 1%. It is 16% or more most preferably 15% or more 
especially preferably 13% or more more preferably. 

[0024] Although Zr02 is not an indispensable component, it has the effectiveness which makes 
weatherability of glass high and makes a glass transition point high, and may contain it to 5%. There is a 
possibility that there may be a possibility that glass may become instability by ** 5%, or liquid phase 
temperature may become high too much. It is 4% or less preferably. When it contains Zr02, containing 1% 
or more is desirable. 

[0025] Although the glass of this invention consists of the above-mentioned component substantially, 
the component illustrated below may be contained in the range which does not spoil the object of this 
invention. As for the sum total of the content of components other than the above-mentioned 
component, it is desirable that it is 10% or less, and it is more desirable that it is 5% or less. Coloring 
agents, such as a clarifier of S03. CI, As 203. and Sb203 grade. Fe 203. and NiO. CoO. may be 
contained to 1% with a total amount. 

[0026] A coefficient of thermal expansion is enlarged, and the viscosity of melting glass is reduced, and 
in order to make glass easy to fuse, ZnO and Li20 may be contained to 2% in total. When it contains 
□20, as for the content, it is more desirable that it is 0.1 - 1.9%. There is a possibility that 
weatherability may fall [ the content of Li20 ] by ** 1.9%. It is 1% or less especially preferably 1.5% or 
less more preferably. When it contains ZnO or Li20 to 2% in total, as for the total amount of BaO. Li20. 
Na20, and K20. it is desirable that it is 14% or less. There is a possibility that weatherability may fall by 

14%. It is 12% or less especially preferably 13% or less more preferably. 
[0027] In order to raise the solubility of glass, and stability, and to enlarge Young's modulus for P205 
and V205 grade, the rare earth metallic oxide of La 203 and Y203 grade may be contained to 2% with 
those total amounts. 

[0028] The glass substrate of this invention is used as substrates, such as flat displays, such as 
information record media, such as a magnetic disk and an optical disk, and POP, FED. When it holds in 
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the steam ambient atmosphere of 1 20 degrees C and two atmospheric pressures for 20 hours after 
changing into the condition that the glass substrate of this invention consists of glass for substrates of 
this invention, wash a front face enough, and an affix is not accepted, the magnitude of the number NL 
of affixes 10 micrometers or more which exists in this glass substrate front face is two or less [ per 
piece/cm ], and the magnitude of the less than 1 0-micrometer 1 -micrometer or more adhesion 
significant work NS is two or less [ 105 //cm ]. 

[0029] As for one-piece [/cm ] 2 super-****, film, such as substrate film with which NS occurs and an 
affix (white YAKE) is formed for it on a glass substrate in a magnetic disk by 105-piece [/cm ] 2 ** at a 
glass substrate front face during a glass substrate inventory, a magnetic film, and a protective coat, 
becomes easy for NL to peel. Moreover, dielectric breakdown happens by said affix which the glass 
substrate bloomed cloudy in the flat display panel, and was generated in the terminal takeoff connection, 
and the dependability of a flat display panel is reduced. It is thought that this affix is a resultant which 
carried out generation adhesion under the moisture in air or the effect of carbon dioxide gas at the glass 
substrate, and it is unremovable even if it wipes. NL is two or less [ 0.2 //cm ] more preferably two or 
less [ 0.5 //cm ]. NS is two or less [ 0.6x105 //cm ] more preferably two or less [ 0.8x105 //cm ]. 
[0030] Especially the manufacture approach of the glass for substrates of this invention and a glass 
substrate is not limited, but can apply various approaches. For example, the raw material of each 
component usually used is prepared so that it may become a target system, and heating fusion of this is 
carried out by the glass smelter. After homogenizing glass by bubbling, churning, addition of a clarifier, 
etc., fabricating to the sheet glass of predetermined thickness by approaches, such as a well-known 
float glass process, the pressing method, and the down draw method, and processing grinding, polish, 
etc. if needed after annealing, it considers as the glass substrate of a predetermined dimension and 
configuration. Especially as a fabricating method, the float glass process suitable for mass production 
method is suitable. 
[0031] 

[Example] It prepared so that it might become the presentation which showed the raw material of each 
component to the column from Si02 of a table to Zr02 by mass-percentage display, and it dissolved at 
the temperature of 1550-1650 degrees C for 3 to 5 hours using the platinum crucible. Subsequently, it 
was being begun to pour melting glass, and fabricated and cooled slowly to tabular. In addition, RO meter 
of a table is the sum total of the content of a mass-percentage display of MgO, CaO, SrO, and BaO. 
[0032] About the obtained glass plate, in this way, the coefficient of thermal expansion alpha (unit: xlO- 
7/degree C) Said NL (unit: piece/cm2), said NS (unit: 104 piece/cm2), It measured by the approach of 
showing below temperature T four (unit: degree C) from which a consistency rho (unit: g/cm3), glass 
transition point Tg (unit: degree C), the liquid phase temperature tangent line (unit: degree C). and 
viscosity are set to 104P, and the temperature T2 (unit: degree C) from which viscosity is set to 102P. 
A result is shown in a table. In addition, what in a table did not measure is shown. 
[0033] alpha: It measured to the temperature by which elongation is no longer observed already even if 
glass softens the elongation percentage of the glass at the time of carrying out temperature up at 5- 
degree C a rate for /from a room temperature by making quartz glass into a reference sample using a 
differential thermal expansion meter, i.e.. a surrendering point, and the mean coefficient of linear 
expansion in 50-350 degrees C was computed from the obtained thermal expansion curve. 
[0034] NL, NS: After carrying out mirror polishing of both sides of a glass plate whose thickness is 1- 
2mm and whose magnitude is 4cmx4cm and washing using a calcium carbonate and neutral detergent, it 
put into the super-accelerating life test machine (partial saturation mold pressure cooker TPC-410 and 
Tabai Espec Corp.), and put on the steam ambient atmosphere of 120 degrees C and two atmospheric 
pressures gently for 20 hours. The range of 200 micrometer angle of surface of the taken-out glass 
plate was observed with the differential interference microscope, the number and magnitude of an affix 
of 10 micrometers or more counted the number of 1 -micrometer or more less than 1 0-micrometer affix, 
and magnitude computed from these numbers and said observation area 200micrometerx200micrometer. 

[0035] rho: It measured by the Archimedes method. 

Tg: Temperature equivalent to the folding point in the thermal expansion curve obtained like 
measurement of Above alpha was made into the glass transition point. 

tangent line: The mortar ground to the about 2mm glass grain, this glass grain was put on the platinum 
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boat side by side, and glass was heat-treated in the temperature inclined coke oven for 24 hours. The 
peak price of the temperature of the glass grain with which the crystal deposits was made into liquid 
phase temperature. In order to perform float shaping, as for tangent line, it is desirable that it is below T 
four. 

T four, T2: It measured with the rotational viscometer. 

[0036] The glass of Examples 1-15 is an example. The alumino silicate glass with which soda lime silica 
glass and the glass of Example 17 are conventionally used for the magnetic disk for the glass of Example 
16. the alumino silicate glass with which the glass of Example 18 is conventionally used for PDP, and the 
glass of Examples 19-21 are chemically strengthened glass for magnetic disks indicated by the U.S. Pat. 
No. 5780371 description, and are alumino silicate glass. Each glass of Examples 16-21 is an example of a 
comparison. 
:0037] 
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[Effect of the Invention] According to this invention, the glass substrate for information record media 
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and the glass substrate for a flat display which have the following features can be offered. 

(1) Even if there is no chemical-strengthening processing, excel in weatherability and it is hard to 
generate an affix (white YAKE) during an inventory. 

(2) A coefficient of thermal expansion is comparable as the soda lime silica glass currently used 
conventionally, or more than it. 

(3) A glass transition point is high, the recording density of an information record medium can be made 
to increase, and a flat display image can be made more minute. 



[Translation done.] 
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3.8 


4.2 


C aO 


9.5 


0 


5.0 


6.8 


6.6 


3.5 


S r 0 


0 


0 


2.0 


7.0 


7.0 


8.0 


B a 0 


0 


0 


6.0 


2.8 


5.5 


3.8 


L 1 2 0 


0 


6.0 


0 


0 


0 


0 


N a 2O 


14.0 


10.0 


4.5 


5.2 


5.3 


6.0 


KjO 


0,5 


0 


8.5 


6.2 


6.6 


6.9 


T i O2 


0 


0 


0 


0 


0 


0 


Z r 0, 


0 


7.0 


2.0 


2.0 


2.0 


10.0 


ROtf 


12.0 


0 


15.0 


20.8 


22.9 


19.5 


cc 


85 


90 


84 








Ni. 


10000 


20000 


0 


0 


0 


0 


Ns 


50 


40 


40 


40 


30 


30 


f> 


2.50 


2.52 


2.63 










660 


500 


649 









[0 0 4 0] ( 1 ) it^mmmti''^j: < t mi^mmti. &m^ic 

WimxmMWSkl:^^>. 50 U;b:y'5Xi;[5ieg[*fc{i^nJ^±T'S§o 



(7) 2 0 0 1 - 5 8 8 4 3 

11 12 



(SDlnt.Cl.' mmtm FI r-73-K(##) 

G 1 1 B 5/73 G 1 1 B 5/73 

7/24 5 2 6 7/24 5 2 6 V 



